Adenovirus mediated gene transduction of primarily isolated mouse islets.
Expansion of pancreatic islet cell populations, especially the beta cells, using a currently available ex vivo gene transfer technology is important to develop cell therapies to treat Type I diabetes. In this study, we evaluated adenovirus mediated gene transfer efficiency in primarily isolated mouse islet cells in two types of culture conditions: freshly isolated suspended islets and cultured islets with monolayer formation. A recombinant replication deficient adenovirus vector encoding a green fluorescence protein (GFP) cDNA, Ad/ CMV-GFP, was used in the present transduction experiments. Rat 804G derived extracellular matrix (804G-ECM) and 3-isobutyl-1-methylxanthine (IBMX) were used to facilitate monolayer formation of the isolated mouse pancreatic islets. Suspended islets were transfected with Ad/CMV-GFP at more than 95% efficiency. However, analysis of immunohistochemical stains for insulin and glucagon in thin sliced sections of the islets revealed that GFP expression was localized just in the outer cells of the islets, almost all of which were glucagon positive alpha-cells. The beta-cells existing at the inner area of the suspended islets were GFP negative. In contrast, under the condition of the islets in monolayer formation cultures, all of the islet cells including the beta-cells were efficiently infected with Ad/CMV-GFP. To achieve an efficient adenoviral gene transfer to the pancreatic beta-cells, monolayer formation of the islets is critical. Such culture conditions were facilitated by combining 804G-ECM with IBMX.